Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



1/2 ^—i> 



(1 1 )Publication number : 2002-1 1 7904 

(43)Date of publication of application : 19.04.2002 



(51)Int.Cl. H01M 10/40 

H01M 2/02 
H01M 10/48 



(21) Application number : 2000-307513 (71)Applicant : MITSUBISHI CHEMICALS CORP 

(22) Date of filing : 06.10.2000 (72)Inventor : AOSHIMA NORIYUKI 

SOGA IWAO 
HASHIMOTO KIICHI 
KAWAI TOMOHIRO 



(54) UTHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent leakage of 
corrosive gas or poisonous gas at battery overcharging 
and breakage of used apparatuses due to bulging of the 
battery, and positively and efficiently improving safety of 
the battery against overcharging of the battery by 
suppressing the bulging of the battery when it is 
overcharged. 

SOLUTION: This flat lithium secondary battery with a 
cell element having a positive electrode and a negative 
electrode sealed by an exterior package material is 
characterized by that gas does not leak to the outside 
on the basis of the following overcharge test, and the 
thickness A of the battery right after the test is <200% 
of the thickness of the battery before the test. In the 
overcharge test, a battery with a cell voltage at 3 V is 
charged for 200 minutes at a current of 1 .8 C with an 
upper limit voltage of 10 V. The value of 1 C is a current 
value for discharging in one hour the capacity obtained 
by charging the battery at a constant voltage of 4.2 V 
from a cell voltage of 2.7 V until a current value is zero. 
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fc. V-h'(Dm^\^. ii«l 0 0 0/zmJt^JlT> if^L< 

flsoOMmJ^T. $ ibt::*?^ b< 1 0 0 M mJ^T-e 

[0 0 6 0] y — KOiUfiiiSl mmJ£iL±2 OmmJW 
Ts #{-lmml^Jil OmmJeXTSS-efe«9. y — KcO 
^8F|5^(^)KttlS ^ fiii^ 1 mmJl^ Ji 5 0 mmj^TUmX 

Tss L ?r #[h] L r 5 ^iHism^r^ o T t 
v\ \^^'rti<Dm^\^^\^^xh. mmmmti.xi'^. y^ 

[0 0 6 1] :^E^^^S^^ LXfi. TjU^^^M^, =^>y 

5 Aimi[^_h-eteJ9. ii^3 0jumWT> if:^L< 

fi:2 5 MmJt^r. ^ ^ tcff^ b < 2 0 /z mJe;T"C$> 

?SS^cO;ST*/^> Ky :^^;5sajg|t-?^^i9 j?.-t-v\ 
icj2;:CTa®{t:^Sbr:fe< :Ltmx^h. 

[0 0 6 2] ])^^MsIL^mM<DlEm\^m^^^:itt>X^ 

^mtx^x mmi\:.^mx h mmit^mx h\^mx^ho 

MlSfk-^^^^ UTf^F e. Co. Ni. Mn. ^(DM^ 
itmtX^XMnO. V2O5S V60i3> T i 02^^^'J^ 

x%. 'j^^j^tm^^mt(om^mtmt\^x:=-y^ 
j^^^m^^x^. m^^mmt^t l-ct i S2> f e 
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^-r^fzib, ii^l-SOMm. » ^ L< 1 1 0 ^ 
[0 0 6 3 ] :&1S^mf*:<i: L-CJi. SU 

fc. ii^3 0;imWT> i?^U<f^2 5 m mJ[^T. 

if^Ztr^X^^o -^fc. mm. IEfp\ -^i^:^ 

fc*!>. ii^ 1 ~ 5 0 M m. if* L<fil 5'-30i[z mX* 
fe5o 40 

[0 0 6 5] ^m%m\t. a«±iss#?K(^i5i^. ^^>f 

^-b^J:^^m(Dmmt^$.mxt^. mmti.xjf'tw^i^ 
^^^^-^ T^y y-T'uv'^^^^^^t^^^fiSfii^^y : Ttf y 
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y -N^ tfcn/ufc^n y Kv^i^^coS^^f ^'1<y ; 

Tjfy ^ y /w®?;^^/K ^y j?< y>'w®?^^>'K ^ 
y ^ y 4^y y /u-s^p^^/u. ?^^yr 
^ D /ug^oif^/u, /j^ y r y /u®. ^t^v u ^i^^s 
TKy y/ur ^ K/j:ir(^)T^ ]) /ummi^^^v-^- ; 
2f?y 7 5/<t;b':=i/K Tjfy :7s/{fc:tf^y xv-. Tj^yv^h^ 
y^u:tti=xL^uiy^(Dy ^m^mm ; ^y r>j^ y n::! n 
y/u, .i^y t'^y x>'v'r:=^ KT^^ifcT^cNS-^^Ji^y 

— ; Tt^y S^S^fc'— ^y fcf:=^yuryu=i— /u?fcif<^5^?y 
t^ri/UT/U=i-/^^:!Ky ; 7Ky:S{tt:'^>'K >t^yj^ 

>fj:t'<Dmmi±^^})'^-^j:t'r^^mx^^o ^tz±t^(D 
^mj:t'x^^xh^mxt^o :iti(b(omm(D6^^m 

ii. if*U<fil 0 0 0 0-3 0 0 0 0 0 0. $ib{-» 

* b< 1 0 0 0 0 0 - 1 0 0 0 0 0 OT-fcSo 

[0 0 6 6] ffi#3ei 0 om^M't^y<-(>'y—<Dm'^ 

mtX^Xlt.. »*b<f^O. l-30gP. SbidSf^L 

< 1 - 2 O^T-fe^o -^^-f (^ft;i5^>?'c^-r#*6 i: 

ummw\^mmm^\.xmm\^^i^^x^ ^i^cox^fi. 

D B P P^aSfi 120cc/l00g Ji;65*f * L < . 

i50cc/ioog \^±.t^mMm^^mr^ ^ 

[0 0 6 7] ailf:±. ffii^Kg^«^-r^«^^'a*r 
^mm^mmW-±.\::.mM • ^Sfe-rsr ^^;Ii:oTS^It"r 
[0 0 6 8] r>^— =3— h:7'7-<-^— JiSrfflv>-5:® 

\^<D^m^'^^Mm^m7r^x%ho u^\^<\t.mm^m. 
^id. mmwt\^xhmm\^o^io-'7f.>-:f=7y^. ^ 
=7yr^v^\^m'r^tx\^\ -^tLmmtx^xh. mm 
m,t\.xmm.\.o^^-'jr^^j>. .i^yt-n-yu, ^^y 



(10) 

17 

r-ir>, 'J7.juy>( vmt"^^. 7^^J:^jvy^ Kmitl-g^ 

^mi±n.^{zM't^mm(om^it. i-so omm%t 

0 5-- 1 0 if * L< *^0. 1-^lumXh^oW JO 

[0 0 6 9] lEH. nm^^a^m'^^ :ti^^mmm^ 

Oum&.±^ »SL<fi. 30;zmJi^±. ^ibtCSfSU 
< 5 0 ju mJeJlJi. iirtff* L< fi8 0 MmJ&l±-Cfc 

jE1^BLt>*:^l3i]^iPfi. il« 2 0 0 /z mi^T. itf^L 
<Jt 1 5 0 AimJl^T-Cfe'So 

{0 0 7 0] iE8i^:aii^cDrao«ft?®etc(:i, mmw 
mi^xfi:^m.mm^m-r^o ^yt^^mmti^x^-^. itm 

t5o ^-et^s 5 ot:j£X±. #tc2oot:i^± 

[0 0 7 1] &.}^(o4^ii^7hmm\^. ^mm^mm-r^ r 

fi6 Oi*ffi%J&l±. $^(C»*L<fl7 0ff«%J«±. 
Sf>tC»^L<*i8 Ofls:ffl%«±. at»^L<(i9 0 
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t¥ii^^mm:±^t LT(D».«^ 2 0 ot:Jt^±«b-r6co;6s 

T^x(DmnL(DW^m\: mm ^^u-t^^tt^x^ 

Xm.WLt^hyiX:i^Xmm\^XhM%&t^X a tmS:IS;t 

,i:^s*-r^o sn"t>. 1 a t m(7)t><tr*^^a 
t^h2oo'x:i^xmm\^ti^'^. tm 

[0 0 7 2] /^ib\ #^7K^ffiEi«fi:. 3teS;d5 1 mP a • s 

^sALXh^zttm-^x.^^ m.mm^^m-r^'^nmM 

ar^fe^ y UTf^s Li. PFe^ Li As 

Fe. L i S b F6^ L 1 B F4, L i C 1 O^^ L i I . 
LiBr, LiCU LiAlCl. LiHF2> Li 

SCN, L 1 S03CF2^?r^tf^::<?:?5^'T'#^o ^tL 
bco 5 ^X\,lLm^l^ 1 P FeSiTJ^L i C 1 OA^mMX^ 

L i PF6(i> aa!ittBg±ft^if* bv>-:fe'-c^5^S? 

— 2. 5 mo 1/1 T'fcSo 

[0 0 7 3] #atibtt**r-r5t<7)d5»*L 
iR*rtLTt. mmm(Dmmnm^mm^V5±x^ c 

«?»fi. ii^jLiiE^*®ft?*^^^y-^--{^cfcoT<*i^"r 

-t^mm^. <^ffl-r5^y-^-(7)5>T-»t-t. ii 
^0. 1 ~3 ofifl:%-efe^o ss^o^fs-rt's^y/^^ 

-S^y -^-^ LTJi. TJi^^\^:^:t^i^h^^='^y 

m.^W(ox.of^y ^n^n'^^^^. ±ffi1Stg^W-r^# 

[0 0 7 4] #^»fil(jtta«?«?r?]^^-r5^?£^ LTfi. 

fe b 7i>^ c y -7 - ^ ^ it /c ^ 

^mmm,jt^^^^:^mxnom^\at,. ms^mmt^^m 
-^-^a-^tsy/wtsji: Lxm^m^mu-t^:^ 
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[0 0 7 5] m^^^^Mmt LTfi. m^itr^ y n 

y y 3— /U^y TiJ' y 

yu> ^1^^ y u— ;^ H^^V^^yU;^ ^iJ^ y ^ 
h:^?.'^^ y Ix- :1fyrc^U>^^ 

^^if^-zur ^ y N, N- v^y ^ y :3i5^/ur 
^yu— h> ^y i^v^/ur ^ y ry/ur^yi^ 

— r^yn:=ihy/K N- fcf:^/Ufn y K:/, v^^i 

^u>^>/y n-/i.v?Ti7 y h y jn^u^^^^y 3 

— yuv^r y X H7^^U':^i^y /wv^r 
yu— /j^y j:^u:x:^^y 3— /uv^TtJ' y 
3i^uvi/y yui;^y y I/— h y ai^U:^^ 

v>;^ y /Ky ^^u^:^y 3— y 

y T/u^^i/^^y /uv^y ^iP' yi/— hyy^n 

— /U-7'n/^>'ryU::i^S^l^— h h y y 

y ;^ y i.^yur/u^'^^ri^u— hhyrr^^yu— 

^^^i^^n y y |> —/u 7-/^3 ^f- i^— hf^h^Tt^^yu- 

[0 0 7 6] #^§Klljit«fl?»Sr. fo?>d^i:a67Ky-7-^ 
0 — 2 0 ot:. ^(?^L<f^i 0 O'-i 6 o'C-efc^o fo 
y-^-<hL"Cfi. Tj^y tf^/uey V?:/, Tjfy- 

N- t':=./uen y K>'^(7)#^Wi-'5^y ; ?l^y y 

y v'ug^y ^y 7« ^5^^;^ y xKyy^ 
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y /i^S^y TKy TiJ' y yug^^^y'u. ^Kyrtj^y/u 
K^i^/K ^yr^y/wK. ^j^y y^u®?. ^yr 
i7 y/ur ^ K^cfifor^ y /i-^^(*:^^y -^^ ; ^y 

7}<y y h y Tjf y if= y T'^'^/r:::^ K^(^c 

NS-&^5i^y-^- ; #y B^®ei^:=^>'K /i^y tf^yUT/u = 

— /u-^o/jey t'^/uT/u^i— /i-^^y ; ^yififbt- 
nyu, yjfeitt'^y xv^to/M^y^-^^/j^y-^-^ 
t^m^hti^o :ifhh(o^. »*L<ti3}fy pi^^y/i/ 

tf}--^ L<(il0,000'--5,000,000 (D® 

1, 6 - v^:^^i^;^ [4, 4] y-:h>^-2, 7-v> 

[0 0 7 8] MiEo J: 5 tc®*'t'{^ia^mi»ih^J^^W 

mm<Dm^\^. ii^l-2 OO/iin. if*b<fi. 5-- 
1 0 0 ju mT'^^o 

[0 0 7 9] #?Ltti^-h^uTfi. Mci^mz^^m^m 

^l;zmJW±. ^4 L< (i5 /z m]^±. 7^3-^2 0 0 
;x mWT. L < ill 0 0 M mi^T> $ ^ t-*?^ U < 

0^-9 5%. ijf^b< f;i3 0 — 8 5%SS'T?^>5o 

- b -5 li ^ ^ i£ ffi -r ^ C ^ >6 ^ "C # ^ o 
[0 0 8 0] 

50 lEMW-^mx 
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[0 0 8 1 1 JJctr, lEffi^JiSH 5:2 0 m mJ?OT/^^ 

=i/</u h^y ^r>ji^ 9 Ogl5cof-tt?'9 Z3y^/uh^y^ 
!?i^4 5§|5Sl>*^^>>5ryU^y ^^;i^4 5 g(54r<^ffl UfcIE 

yx>^l Og{5^r/> — ^^/u- 2 -b^'n y K>'1 0 OU 

[0 0 8 2] -^mmM 1^20 mm(ommm^ 
Jiic^g^ $ fitL ^ fs^^wm^mj^ ^ it 

m«®^f^f^^fi^j 1 

h : aL:^)Vzr.'-~'T)V= 7 . 3:7. 3:1) 
4^15, 3j<y^^u:^:^=35.^>Kh y Ti^^ y h 2 235, 

mmwrn^^m^ 2 

0::=./^^— 7"/uco?i^JtSr. (*:ait-e6. 2:6. 2 : 
^jffifiSJ 1 

lEHi . AH 1 t^mfi?K^isf 1 

K^^^gEttfbbT. EI9{c^i-J: 5?:^. lEIS. 

[0 0 8 3] nhf\.tLmtLm.mMm^mm'<k. wmm^ 
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X h^Ji^U-V^^yUa— /U^^^T^ y l^— h 1 a 3 

gp, y a:^u>-;?^:3rv K h y y h 6 7gp. m 

^Mi6SJia5;6^f>?:^^«&^tt5|sfSr. mi 4 -Ell 7 J: 
L^^Co ^ ^^>- h:7.< /i.i^^K^v'-^^T'$tA^. y- 

t^fftuyho m?ifeSr9 ot:r*3i>p^ApfKiLT. m 

tOfl:?l!l^*(16 5 OmAht?fco;^c 

[0 0 8 4] 5p^gjt^||j4b,Alc:»LTig?EmKl^^fT?io 
/-Co IP-^. 0. 6 5ACO^ma£T% ^l^^f^fflSEEr«1<7)^ 
Scm^3-y--f ^/ufroy-co Scffl:*>c^oaite(^J?;9.fi3. 
9 mm {W^^n(r:>UW-W^Z , 7 mm) -Cfeoybo ^ 

1 0 v(ciS:^L. a;?t!i^ 3 vt^^Tii^ib i . 

8C (1. 17 A) (7)^mSft-C:'2 0 O^^-Ppl^mU^ttfc 
i'^ IS^. ig^l|^(7)ffi;*(7)i?^(i5. 9 mm (S?tfcS^<^ 
3^.®;z^5. 7mm) ^^^ti^ t,ti. ^^^^(O:^ :^<D 

[0 0 8 5] m^X. ¥ffiiKS?feA^fflV>T. ±Mmj^ 

ii?5iL-ei 2 o5^rB1^v^^^ 3 A(D:£m«T*8 o^^w^mu 
mfimmPc 1 (Df-^t:> «9 2 ^^v>ycj[^^f^^ 

5 OmAhTfcofCo 

[ 0 0 8 6 ] ^SiKm*B^. 0. 6 5 A(0:^m?5ft-e. 

^^smppi(^5EScffl:^3i^-Yi^/ufTo/co Wim:^m<Dm 

40 SfecDff^fl 3 . 7 mm 3 . 5 m 

m) XhofZo ^SfctdiRSmjEE* 1 0 V(:i^^L. 
3V4^^>0^^1. 8C (1. 17 A) c7)^Sj5KT'2 0 0 

mm 5. 9 mm) T'fcofCo :^ 

{-H:^ ^:^o ;t r (7)® ;rL J: 5 ;^ 

[0 0 8 7]J^V^T. ^^SiytS?&B^fflV^T. ±PsmjE 

5^? ^ 1 0 vtcia:^L. ffl;?iiiSricfem4^fig7!i>b 1 . 95a<^^ 
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mmx- 12 0 i^mm^it 3 A<D^mmx* s 0 ^r^^m l 
mmms 

IBM 1 t;iiEffi 2 ^m\^^fzz. t^:im'^mmm 1 1 

itmit(DmnL^&^'i 7 0 0 m a h x-^otio 
[0 0 8 8] ^«<^m?&BSr. 0. 7A03emacr\ ^ 

(7)ff;^^fl3. 9 0 mm (m?l!lM^C0j^.i¥;^ft;i3. 7 m 
m) X^^fzo ^SktcJiPSmiES: 1 0 VtcK^tL. mffiS: 
3 Vtfeffi;!i^e> 1 . 8C (1. 2 6 A) (7):^SjSlc"C 2 0 0 

mm (m?lfe^^<^:)*i^^J¥^fl 6 . 4 mm) Tfeo^bo :^ 

;t T t ^3^^^<7)5^t^tc J: -5 ;^ 
fiMS'J $ n ?^c^ ;!)^ o /Co 

0 OmAhTfcoybo 

[0 0 8 9] ¥«4^m?&D^. 0. 7 A<DmmiMx\ m 

(7:>Ji:;z^ti 3 . 9 mm {m,i&^^(Ol^M^lt.3 . 7 mm) 

Tfoo^o »:lc±|5smffi^i 0 vt;iK3tb. m?fiSr3V 

^K^Ti^^)!. 8C (1. 2 6 A) (75^mScT*2 0 035^^ 
^Ml^W^fzl^^. m^mW:<Dm'}^(Dm^if^7 . 3 mm 
(m?l!lM^c^J^.I¥^fi6. 8mm) XhotZo -^fz, i& 

itmm 1 

ofcc <i:i^^^js^j 1 tmm^z {.xw-^'^mmE^i^^ 

i^ito COJ: 5(-f^^L^®?fe(^®?tfe^^(i6 5 OmA 

[0 0 9 0] nhtltz^mVtW.nLE^. 0. 6 5ACO* 
mSKT% <2S^«^^ffl«ffiPB^^^5t^^cffi^3i^-<^y^^To/Ce 

ikm.Vi:m<omi«L<om^i't3 , 9 mm (m,itiwm(om^m^ 

fl3. 7mm) X^ofZo «fctC±PI®|ESr 1 0 V tClS:^ 
3 V:t^^;!?^f> 1 . 8C (1. 1 7 A) (O^M 

mx2 0 o^m%mLm.nfz^^m. m^m^\zmm^m 
titzo 't<Dm<o. mmmm(Dmm^^m\^i 4ox:x^o 



(13) 1#P2 002-117904 

24 

[0 0 9 1 ] ^7t. ¥«4^m«iE^fflu>r. ±pssi£^ 

1 0 vtcK^eu. Sf&i£rSk«JKffi;6^e> 1. 9 5AOj£m 
i5aT?^mLjBgJtrc«S*. 3 8 5^^t;im?l!l««i/cLfCo 
itt:5^J2 

tc:f^^L/cffl:M<^li?&^4f*6 5 OmAhT'feofCo 
[0 0 9 2] mhtlfz^^m^MniF^, 0, eSAO^ 

mmx\ i^mmj£m<D^ikm^3-^^ ^ji^n^tzo am 
4*lio®?&(^J?:^f* 3 . 9 mm (mftfeS*«^J^i?^fi 

3. 7mm) T'feo/Co ^$kf^±Pg®m^ 1 0 V{C^^ 
L. ffl;?l!lSr 3 Vt*tS;;>^e5 1 . 8C (1. 2 6 A) (D^M 

mx2oo^m^m\^m^ti^^m. m^mm(Dmm<Dm 

m^l7. 1mm (m.i&m^(DmJ^^l'^e , 3mm) 

itmm3 

20 ^mi<Dixt>^\z^Em2^m^^^fz\^^\'t)^mm \ tnm 

?t6.(7?liJte^a:fi 7 0 OmAhT*fcofCo . 
[0 0 9 3] #tb;h.:^c^1S*t«?&G^. 0. 7 0 ACO^ 

mmx. ^mm^^m<o%nm.^ 3^^ i7 ;vn^fz. i&m 
'Si^m(omM(oW'^vt3. 8 mm {mmMm(omw-^\t. 

3. 6 mm) X^r:>fz. ^\Z±.mm.JE^ 1 0 Y [ZWt'^ 
L> S;*^ 3 V:t^^;^i^^ 1 . 8C (1. 2 6 A) CO^m 

sfL-e2 0 o^^p^i^mb^wysi^m. ig^m^^^mm^oj?: 

Wi^l^, 0mm (m?l!lSm<7)]^i¥^ti6. 5mm) 

30 feofco :^/c. m?fe^®<^*ffiMSfi 1 1 5T:-Cfe«9. 

^in:^:;^ (Dmmmm ^ ntzo 

[0 0 9 4] 

<Di^mm^<Dmm^j: h mz^±is:^^\z ^ ^ mmm^(Dm 
40 <D^±^^\p\±.^^fz^)^^M.-^mM^m^-t^:zt 
mmtm^Ls m(om%mMm^m$^j:<xh^±fj:]j 
Mmtmm-r^:zt\zx^xx^^±f^v^^jx=.ikm. 

imi] mm<Dmmz^.^m.m<D^mmmmx;h^o 
m3] mm(Dmm\zm^mi&(DmmMmt:7r:'r^um 

so T^fcSo 
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[1214] mm(Dmmii^&>^mm(of4^mx*^^o 


2. 3 


. 6. 7, 8 




4 a . 


4 b 




4 A. 


4 F ^-^itSC 




4 B, 


4 G is^aas 




5 




[117] :^b\^m^j:^mm(Dmm\^m^m,m(omm^^ 


1 1 






11a 






1 2 




[El 9] miLm.'mmm(Dm^^ti:mmmxh^o 


12b 




[Hi 01 iEmx^t'k®(Dm^^ti:mmmxh^o 


JO I 3 




[Hi 1] WA^^(Dm^^^J:Wxm^X^:6o 


15a 




[11112] (A) , (B) mit^^^ti^mu'km^'t 


15b 






2 1 




[Hi 3] ^mu^m^'r^m'^u<Dm(Dmi:^'rmm 


2 2 






2 3 




[Hi 4] %\i(Dm:m(Dmm{^m^mm(Dmm^^(o^^^ 


2 4 




HT-foSo 


2 5 




[Hi 5] Hi 4(^JKffiS:«^6*jt;i^"r¥®HT*foSo 


2 6 




[H 1 6 ] H 1 5 (D^^CO^-^mX^^o 


4 0 




[Hi 7] ^W^UPt(DmA'^M^7r^'t^^MXh^o 


£0 4 1, 


4 2 -g^^fljflg^ 


[Hi 8] mnLmm(o^':f^^<Di^i^wrmmxh^o 


4 3 


mmmm 




5 0 




1 ISjteH^ 


5 1 




[HI] 




[H3] 




8B 
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m2] 



im8] 



21: 'J-K 




^^^^^^^ 



T 



8b 



21 21 

i; ! 



8a 



ii 



'8b 



14] 




[US] 



-21; '^-H 




21: g-H 



[116] 



[1219] 




[Hi 1 ] 




[014] 



18] 
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